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Description 

VIBRATION DAMPENING DEVICE AND 

METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates to a vibration dampening 
patcli tliat is removably engaged to a person's body to 
dampen vibration of nearby musculature and soft tissue 
thereby preventing possible injury or pain that would oth- 
erwise result from repeated muscle and soft tissue vibra- 
tion. 

BACKGROUND OF THE INVENTION 

[0002] Impact- induced vibrations that travel along a human body 
part, such as a tendon or ligament, may lead to muscle or 
joint fatigue, or even injury. For example, a vibrating ten- 
nis racket held in the hand will transmit longitudinally and 
radially traveling vibrations into the hand, wrist, elbow, 
upper arm and shoulder. For some, these repeated vibra- 
tions lead to a painful injury termed "tennis elbow". 

[0003] Several methods for isolating or reducing vibrations are 


discussed in the prior art. For example, a dampening de- 
vice containing one or more springs may be attached di- 
rectly to racket strings to try to dampen string-induced 
vibrations before the vibrations reach the racket handle. 
While effective to some degree, such devices do not com- 
pletely eliminate vibrations from being transmitted to the 
hand, wrist, forearm, elbow, etc. 

[0004] An alternative vibration reducing method is to apply a vi- 
bration absorber to the vibration source (sometimes 
termed an "active" or "dynamic" vibration absorber). Dy- 
namic vibration absorbers use a mass-spring combination 
that can be tuned to exert a force equal and opposite to a 
sensed vibration. Dynamic vibration absorbers require an 
electronic power source and are not considered practical 
for use in racket sports. 

[0005] Yet another alternative is a "passive" vibration absorber, 
which incorporates mechanical means such as a mass- 
spring-fluid combination, to dampen excessive unwanted 
vibrations. To be effective, passive vibration absorbers re- 
quire a means to apply a counter force to a vibration, such 
as with automobile shock absorbers that have a spring, a 
piston and fluid forced by the piston from one chamber 
into another chamber. 


[0006] A number of supports and braces have been proposed for 
use to treat "tennis elbow" and other impact- induced 
shocl< on the human elbow joint. For example, U.S. Patent 
5,865,775 discloses a forearm sleeve 10 with an energy- 
attenuating viscoelastic means 50 affixed to such sleeve. 
A tension strap 32 is wrapped around the sleeve to 
counter forces directed radially outwardly from the sleeve 
and the viscoelastic means 50. Such sleeve and band 
combination purports to dampen vibrations emanating ra- 
dially outwardly from the bone to the outer skin of the 
arm, but has no effect on vibrations of soft tissue, partic- 
ularly vibrations emanating longitudinally or along the 
length of the arm. 

[0007] U.S. Patent No. 6,149,617 discloses a tennis elbow band 
that incorporates a removable thermal packet 20 therein. 
The thermal packet may be heated or chilled before it is 
inserted into the band. The band with thermal packet 
therein is tightened around a wearer's forearm to apply 
pressure and may be in combination with heating or cool- 
ing (if the thermal packet has been heated or chilled). The 
band has no effect on minimizing or dampening vibra- 
tions of soft tissue which travel in a longitudinal direction 
along a wearer's arm. 


[0008] U.S. Patent No. 5,338,290 shows a variable tension band 
formed as a laminate with multiple strips of elastic mate- 
rial 11 attached to one another with reinforcing ribs 13. 
The band is wrapped around a body part with sufficient 
tension to relieve pain. The ends of the band are joined 
together with hook and loop fasteners 12a, 12b. The 
patent indicates that joint pain may be relieved by wrap- 
ping the band around a body part at least one inch away 
from the joint. The band has no effect on vibrations which 
travel in a longitudinal direction along a wearer's arm or 
along a wearer's leg. 

[0009] Bands have also been proposed for wrapping about the 
wrist to support the carpals and aid in preventing or 
treating carpal tunnel syndrome. See, e.g. U.S. Patent Nos. 
5,478,306 and 6,517,507. Such bands tightly encircle the 
wrist, but have no means for dampening vibrations of soft 
tissue which travel in a longitudinal direction from the 
hand across the wrist and along the wearer's arm. 

[0010] U.S. Patent No. 5,921,949 discloses a carpal tunnel wrist 
corrective support formed as a flexible strap with an inner 
surface onto which at least two compression pads are re- 
movably applied. The compression pads 41 and 42 are 
shown aligned with their major axis perpendicular to the 


longitudinal axis of the strap. The compression pads are 
fully adhered to the inner surface with hook and loop fas- 
teners provided over the entire pad surface. There is no 
portion of a compression pad extending outwardly from 
the edges of the strap or left to freely vibrate without con- 
nection to the strap. Hence the strap has no means for 
dampening vibrations of soft tissue which travel in a lon- 
gitudinal direction from the hand across the wrist and 
along the wearer's arm. 

[0011] U.S. Patent No. 6,585,674 shows a stretchable band hav- 
ing a wedge-shaped foam piece 14 adhered to one sur- 
face. The wedge-shaped foam piece supports a wearer's 
foot while the band is wrapped around the wearer's ankle. 
The band and wedge are intended to better align a 
wearer's foot and ankle to minimize injury to the knee. No 
means are provided for dampening vibrations of soft tis- 
sue which travel in a longitudinal direction from the foot 
across the ankle and along the wearer's leg. 

[0012] Effective means for isolating and/or reducing impact-in- 
duced vibrations from traveling longitudinally along soft 

tissue of human extremities are still sought. 
SUMMARY OF THE INVENTION 


[0013] In a first aspect of the invention, a vibration dampening 


device that may be engaged to human skin is a patch hav- 
ing a nominal width and a nominal length and defining an 
outer periphery, wherein the patch has a body contacting 
surface and an outer surface. The patch has a central por- 
tion to which a pressure sensitive adhesive may be applied 
on the body-contacting surface. Alternatively, the patch 
may be engaged to or formed within a suspending strap. 

[0014] One or more step members are engaged to the patch. 
Each step member has a distal end that extends beyond 
the outer periphery of the patch and has freedom of 
movement with respect to the patch. Preferably, each step 
member has two ends and both ends extend beyond the 
outer periphery of the patch. 

[0015] The step member preferably is made from a viscoelastic 
material having a density in the range of 7 to 15 pounds 
per cubic foot, a tensile strength from 40 to 80 psi and a 
minimum elongation of 100%. Most preferably, the vis- 
coelastic material has a compression deflection at 25% of 
from 3 to 10 psi. 

[0016] Preferably, the patch defines a slot and at least one step 
member is engaged to the patch by threading it through 
the slot. The patch may define more than one slot, such 
that the step member is threaded through multiple slots. 


In one embodiment with two slots, a step member is slid- 
ably engaged to the patch such that the distal end and the 
other end of such step member are adjustably extended 
away from the outer periphery of the patch by sliding the 
step member within the first slot and the second slot. 

[0017] In one embodiment, the step members are engaged or at- 
tached to the outer surface of the patch, but the distal 
ends of such step members extend beyond the outer pe- 
riphery of the patch and have freedom of movement with 
respect to the patch. It is possible for the step members 
to be configured so that their central longitudinal axes are 
oriented perpendicularly. 

[0018] In another embodiment, the patch further comprises one 
or more wings formed in the outer periphery of the patch. 
Such wings may be formed by slitting through a portion of 
the patch, such as forming slits through the periphery of 
the patch without cutting into a central portion. Wings 
formed between the slits have freedom of movement with 
respect to the central portion. If adhesive is used to en- 
gage the patch to the wearer's skin, adhesive is applied on 
the body contacting surface at the central portion of the 
patch so that the wings retain freedom of movement with 
respect to the central portion. The body contacting sur- 


face of the patch at the central portion is constrained from 
movement with respect to the skin to which the patch is 
engaged. 

[0019] Extensions may be appended to the distal end of the step 
member(s) to vary the dampening response of the step 
members to vibrations. In one embodiment, an extension 
has two ends and defines an axis along its length, and is 
appended to the distal end of the step member such that 
the axis of the extension is substantially perpendicular to 
the center axis of the step member. In this embodiment, 
the ends of the extension preferably extend beyond the 
width of the step member. 

[0020] Alternatively, extensions may be applied to the step mem- 
ber(s) along their length. In such embodiments, prefer- 
ably, the patch defines a central opening formed 
therethrough, and an extension is appended to the step 
member at a position along its length to correspond to 
the position of the central opening in the patch so that the 
extension is held within the central opening formed 
through the patch. Extensions have a body contacting 
surface and may be formed to have a simple geometric 
shape selected from the group consisting of: square, rect- 
angle, triangle, oval, and circle. 


[0021] A further embodiment of a vibration dampening device 

according to the invention is a patch defining an outer pe- 
riphery and a central portion, wherein said patch has a 
body contacting surface and an outer surface, and 
wherein at the central portion the body contacting surface 
is constrained from movement relative to the skin to 
which the patch is engaged. One or more wings are 
formed in the outer periphery of the patch, and such 
wings do have freedom of movement relative to the cen- 
tral portion of the patch. Preferably, such wings are 
formed by slitting through a portion of the patch, such as 
by forming a series of slits cut through the patch at its 
outer periphery. The patch may be formed to have any 
shape, such as but not limited to, a simple geometric 
shape selected from the group consisting of: square, rect- 
angle, triangle, oval, and circle. The patch may be en- 
gaged to a wearer's skin with a pressure sensitive adhe- 
sive that is applied to the body contacting surface of the 
patch at the central portion. 

[0022] In one embodiment, the patch further defines an opening 
formed therethrough at the central portion of the patch. 
In this embodiment, second wings are formed by slitting 
through a portion of the patch at the central opening. 


[0023] The invention further comprises metliod for dampening 
vibration of soft tissue or musculature of a human 
wearer's body part by removably engaging a vibration 
dampening device to the body part. The vibration damp- 
ening devices may be one or a combination of the devices 
described. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a fragmental rear elevational view of an adult 
male showing his head, neck, back, shoulders and arms, 
and having two embodiments of vibration dampening 
patches according to the invention applied at the base of 
the neck and at one shoulder blade; 

[0025] FIG. 2 is a top plan view of a first embodiment of a vibra- 
tion dampening patch according to the invention; 

[0026] FIG. 3 is a top plan view of a second embodiment of a vi- 
bration dampening patch according to the invention; 

[0027] FIG. 4 is a side elevational view of the patch of FIG. 3; 

[0028] FIG. 5 is a bottom plan view of the patch of FIGs. 3 and 4; 

[0029] FIG. 6 is a top plan view of a third embodiment of a vibra- 
tion dampening patch according to the invention; 
[0030] FIG. 7 is a side elevational view of the patch of FIG. 6; 

[0031] FIG. 8 is a bottom plan view of the patch of FIGs. 6 and 7; 


[0032] FIG. 9 is a top plan view of a fourth embodiment of a vi- 
bration dampening patch according to the invention; 

[0033] FIG. 10 is a top plan view of a fifth embodiment of a vi- 
bration dampening patch according to the invention; 

[0034] FIG. 11 is a cross-sectional view in elevation taken along 
line 11 - 11 of FIG. 10; 

[0035] FIG. 12 is a top plan view of a sixth embodiment of a vi- 
bration dampening patch according to the invention; 

[0036] FIG. 13 is a side elevational view of the patch of FIG. 12, 
having a portion broken away to show the laminate struc- 
ture of the patch; 

[0037] FIG. 14 is a top plan view of a seventh embodiment of a 
vibration dampening patch according to the invention; 

[0038] FIG. 15 is a side elevational view of the patch of FIG. 14; 

[0039] FIG. 16 is a top plan view of an eighth embodiment of a 
vibration dampening patch according to the invention; 
and 

[0040] FIG. 17 is a schematic diagram of a wearer's arm to which 

vibration dampening patches of the second and seventh 

embodiments have been applied. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 


[0041] Referring first to FIG. 2, a first embodiment of a vibration 


dampening device 10 lias a patch 12 tliat defines an outer 
periphery and two slots 14 . The patch 12 further has a 
skin-contacting surface and an outer surface. As shown in 
FIG. 2, the patch 12 has a generally square shape in plan 
view, although other regular and irregular patch shapes 
are contemplated in this invention, such as but not limited 
to round, oval, triangular and circular. 

[0042] Dotted line 15 encompasses the region on the skin- 
contacting surface of the patch 12 to which an adhesive is 
applied. A pressure sensitive adhesive, such as Part #1524 
by Minnesota Mining and Manufacturing (3M), is one type 
of adhesive that may be applied. The patch is intended for 
removable engagement to a wearer's skin, so the adhesive 
selected for the skin-contacting surface of the patch 12 
preferably should permit comfortable engagement to and 
removal from skin. 

[0043] A first step member 16 is threaded through the slots 14 , 
so that a central portion of such step member 16 contacts 
the outer surface of the patch 12 while the ends of the 
step member 16 extend beyond the periphery of the patch 
12. The first step member 16 may be held in position 
where portions contact the adhesive on the skin- 
contacting surface of the patch 12. The ends of the first 


step member 16 have freedom of movement with respect 
to the patch 12. 

[0044] Preferably, as shown in FIG. 2, a second step member 18 is 
threaded under the central portion of the first step mem- 
ber, and is in contact with the first step member and the 
outer surface of the patch 12. The ends of the second step 
member shown in FIG. 2 extend beyond the outer periph- 
ery of the patch 12. The ends of the second step member 
18 have freedom of movement with respect to the patch 

12. 

[0045] Although the patch 12 is engaged to the wearer's skin with 
a pressure sensitive adhesive, alternative engagement 
means are within the scope of the present invention. For 
example, the patch 12 could be mounted onto a sus- 
pender such that the skin-contacting surface of the patch 
is in contact with the wearer's skin. The step members 16 
and 18 still have ends that extend beyond the outer pe- 
riphery of the patch 12 and have freedom of movement 
with respect to the patch whether the patch 12 is engaged 
using an adhesive or using an alternate engagement 
means. 

[0046] Referring next to FIGs. 3 to 5, a second embodiment 20 of 
a vibration dampening device has a patch 22 that defines 


an outer periphery and two slots 24 . The patch 22 further 
has a skin-contacting surface and an outer surface. As 
shown in FIG. 3, the patch 22 has a generally square shape 
in plan view, although other regular and irregular patch 
shapes are contemplated in this invention. Dotted line 25 
encompasses the region on the skin-contacting surface of 
the patch 22 to which an adhesive 25' is applied. As with 
the first embodiment, the patch 22 of the second embodi- 
ment 20 is intended for removable engagement to a 
wearer's skin, so the adhesive selected preferably should 
permit comfortable engagement to and removal from 
skin. A pressure sensitive adhesive is one type of adhesive 
that may be applied. 
[0047] A first step member 26 is threaded through the slots 24 , 
so that a central portion of such step member 26 contacts 
the outer surface of the patch 22 while the ends of the 
step member 26 extend beyond the periphery of the patch 
22. The first step member 26 may be held in position 
where portions contact the adhesive on the skin- 
contacting surface of the patch 22. The ends of the first 
step member 26 have freedom of movement with respect 
to the patch 22. 

[0048] Preferably, as shown in FIGs. 3 to 5, a second step mem- 


ber 28 is threaded under the central portion of the first 
step member, and is in contact with the first step member 
26 and the outer surface of the patch 22. The ends of the 
second step member 28 shown in FIG. 3 extend beyond 
the outer periphery of the patch 22. The ends of the sec- 
ond step member 28 have freedom of movement with re- 
spect to the patch 22. 

[0049] Different from the first embodiment 10 shown in FIG. 2, 
the second embodiment 20 shown in FIGs. 3 to 5 further 
comprises wing sections at the outer periphery of the 
patch 22 . The wing sections are formed by cutting slits 30 
diagonally from the corners of the patch 22 , and by cut- 
ting slits 32 adjacent to, but separated from, the diagonal 
slits 30 . The series of slits 30 , 32 at each corner of the 
patch 22 allows peripheral portions of the patch material 
to have freedom of movement with respect to the central 
portion of the patch to which adhesive 25' is applied. 

[0050] Referring next to FIGs. 6 to 8, a third embodiment 40 of 
the vibration dampening device according to the invention 
has a patch 42 defining an outer periphery and two slots 
44 therein. The patch 40 has a skin-contacting surface and 
an outer surface. Adhesive 46 suitable for skin contact is 
applied to a portion of the skin-contacting surface. 


Preferably, adhesive 46 is applied to the portion of the 
skin-contacting surface between the slots 44. 

[0051] A step member 48 is threaded through the slots 44 , so 

that a central portion of such step member 48 contacts the 
outer surface of the patch 42 while the ends of the step 
member 48 extend beyond the periphery of the patch 42. 
The ends of the step member 48 have freedom of move- 
ment with respect to the patch 40. In this embodiment 40, 
the step member 48 is movably engageable within the 
slots 44 such that the ends of the step member 48 may be 
pulled further outwardly from the slots 44 . As shown in 
FIG. 7, arrows 50 show the direction of movement of the 
ends of the step member 48 to adjust the extent to which 
the ends of the step member 48 extend beyond the patch 
42. The center portion of step member 48 is formed into a 
loop 52 when the step member has not been extended 
outwardly to its full length. The step member 48 thus may 
be adjusted to have a greater or lesser portion of each 
end extended beyond the periphery of the patch 42. The 
step member 48 may be so adjusted even when the patch 
42 is engaged or adhered to a wearer's skin. 

[0052] Referring next to FIG. 9, a fourth embodiment of a vibra- 
tion dampening device 60 is a patch 62 that defines an 


outer periphery and a skin-contacting surface and an 
outer surface. The patch 62 as shown in FIG. 9 has a gen- 
erally rectangular shape in top plan view, although other 
shapes are contemplated and within the scope of this in- 
vention. The patch 62 further defines a series of slots 64 
therethrough. Slots 64 are spaced apart from one another 
and preferably are formed by cutting material out of the 
patch 62 . Adhesive (not shown) is applied to or found on 
at least a portion of the skin-contacting surface of the 
patch 62 so that the patch 62 may be engaged or adhered 
to a wearer's skin. 
[0053] A step member 66 is threaded through slots 64. As shown 
in FIG. 9, step member 66 has two ends, each of which ex- 
tends beyond the outer periphery of the patch 62. The 
fourth embodiment 60 shows the central axis of the step 
member 66 generally aligned with the central axis of the 
patch 62 , although other orientations are possible and 
contemplated within this invention. The ends of the step 
member 66 have freedom of movement with respect to the 
patch 62. Moreover, comparable to the third embodiment 
40 , the extent to which the ends of the step member 66 
extend beyond the periphery of the patch 62 can be varied 
by sliding the step member 66 within the slots 64 . 


[0054] FIGs. 10 and 11 show a fifth embodiment 70 of a vibration 
dampening device of the invention in which a patch 72 has 
an elongate shape in plan view and defines a skin- 
contacting surface and an outer surface. The patch of FIG. 
10 in plan view has a generally rectangular shape with 
cropped corners, although other shapes are contemplated 
and are within the scope of this invention. A series of 
three round holes 74 are formed through the thickness of 
the patch 72 . The dotted lines 76, 78 bound the region to 
which adhesive is applied on the skin-contacting surface 
of the patch 72. Slits 80 are cut through the thickness of 
the material forming the patch 72 to create wing sections 
at the patch outer periphery. The wing sections comprise 
outer portions of the patch that do not have adhesive ap- 
plied to the skin contacting surface. Thus, the wing sec- 
tions have some freedom of movement with respect to the 
central portion of the patch 72 . 

[0055] A step member 82 is engaged or adhered to the outer sur- 
face of the patch 72 . The step member 82 defines a first 
surface, an outer surface and two ends. As shown in FIG. 
10, the ends of the step member 82 extend beyond the 
outer periphery of the patch 72 . Portions of the first sur- 
face of the step member 82 are attached to the outer sur- 


face of the patch 72 . Extension members 84 are attached 
to portions of the first surface of the step member 82 . 
The extension members 84 have generally oval shapes 
with their ends extending beyond the width of the step 
member 82 . Alternate shapes are possible for the exten- 
sion members. The extension members 84 are positioned 
to fit within the holes 74 in the patch 72 . As shown in FIG 
10, an extension member 84 is positioned within each 
hole 74 in the patch 72. The extension members 84 have 
freedom of movement with respect to the patch 72 , and 
thus may contact the wearer's skin through the holes in 
the patch 72 . Preferably, no adhesive is applied to the 
skin-contacting surface of the extension members 84 to 
allow the freedom of movement with respect to the patch 
72 . Thus, when the skin-contacting surface of the patch 
72 is engaged or adhered to a wearer's skin, the ends of 
the step member 82 and the extension members 84 still 
have freedom of movement with respect to the patch 72 
so as to help dampen vibrations traveling along the skin 
and soft muscle tissue. 
[0056] Referring next to FICs. 12 and 13, a sixth embodiment 90 
of a vibration dampening device according to the inven- 
tion is a patch 92 defining an outer periphery and a skin- 


contacting surface and an outer surface. The patch 92 
shown in FIG. 12 has a generally square shape in plan 
view, although other shapes are contemplated within the 
invention. The patch 92 further defines a central hole 94 
therethrough. The hole 94 is shown as generally circular, 
although other shapes are contemplated within the inven- 
tion. Slits 96 are cut through the thickness of the patch 92 
adjacent to the corners of the patch 92 . By forming slits 
96 in the patch 92 , the corner portions of the patch form 
wing sections that have freedom of movement with re- 
spect to the central portion of the patch 92 . As shown in 
FIG. 12, for purposes of illustration, one of the wing sec- 
tions has been folded upwardly at arrow 98 . In use, the 
wing section generally would not be folded upwardly. 
Dotted lines 100, 102 define the boundaries within which 
adhesive 104 may be applied to the skin-contacting sur- 
face of the patch 92 . 
[0057] Step member 106 has a top surface, a bottom surface and 
two ends. The bottom surface of the step member 106 is 
engaged or adhered to the outer surface of the patch 92 at 
points of contact. The ends of step member 106 extend 
beyond the periphery of the patch 92 and have freedom of 
movement with respect to the patch. 


[0058] Outer extension members 108 are adhered or joined to 
the ends of the step member 106 . The outer extension 
members 108 have skin-contacting surface and an outer 
surface that may be joined to the sl<in-contacting surface 
of the step member 106 . The outer extension members 
108 each have two ends that extend beyond the width of 
the step member 106 . As shown in FIG. 12, the ends ex- 
tend at equal distances beyond the width of the step 
member 106 . Alternate constructions in which the ends 
extend from the step member at different distances are 
possible. 

[0059] Inner extension member no has a skin-contacting sur- 
face and an outer surface. Inner extension member llO is 
joined at its outer surface to the skin contacting surface of 
the step member 106 . The inner extension member llO is 
positioned along the length of the step member 106 such 
that it fits within the hole 94 formed through the patch 92 
. The inner extension member llO has freedom of move- 
ment with respect to the patch 92 . As shown in FIG. 12, 
inner extension member llO has a generally rectangular 
shape in plan view, although other shapes are contem- 
plated within the scope of this invention. 

[0060] While the extension members are oriented generally per- 


pendicular to the step member in FIG. 12, alternate orien- 
tations are permitted. For example, extension members 
may be engaged to the step members at angles within the 
range of 15 to 165 degrees, preferably from 45 to 135 
degrees. 

[0061] FICs. 14 and 15 illustrate a seventh embodiment 120 of a 
vibration dampening device according to the present in- 
vention. The seventh embodiment 120 comprises a gener- 
ally round patch 122 that has a skin-contacting surface 
and an outer surface. Although shown with a generally 
round shape in plan view in FIG. 14, alternate patch 
shapes are contemplated and within the scope of the in- 
vention. Dotted line 124 defines the boundary whereby 
adhesive 126 is applied to a central portion of the skin- 
contacting surface of the patch 122 . Slits 128 are cut 
through the thickness of the patch 122 at its periphery to 
form wing sections at the peripheral edge of the patch 122 
. The wing sections have freedom of movement relative to 
the central portion of the patch to which adhesive is ap- 
plied, and relative to adjacent wing sections. 

[0062] Referring next to FIG. 16, an eighth embodiment 130 of a 
vibration dampening device according to the present in- 
vention is a patch 132 defining a skin-contacting surface. 


an outer surface and an outer periphery. The patch 132 
further defines a central opening or hole 134 through the 
thickness thereof. The patch 132 comprises a generally 
round shape in plan view, and the hole 134 is a generally 
round circular hole that shares a common center with the 
patch 132. Alternate shapes for the patch, and alternate 
positioning of the hole are contemplated and within the 
scope of this invention. 

[0063] Dotted lines 136, 138 define the boundaries between which 
adhesive is applied to the skin-contacting surface of the 
patch 132. A series of slits 140 are cut through the thick- 
ness of the patch 132 around the outer periphery to form 
wing members that have freedom of movement with re- 
spect to the central portion of the patch 132 that bears 
adhesive. As series of slits 142 are cut through the thick- 
ness of the patch 132 terminating at the central opening 
or hole 134 to form wing members that have freedom of 
movement with respect to the central portion of the patch 
132 that bears adhesive. 

[0064] The vibration dampening devices according to the inven- 
tion may be used singly or in combination to dampen vi- 
brations traveling along soft tissue and musculature in the 
region at or near the patch. FIG. 1 shows the back of a 


human figure having a patch 42 of the third embodiment 
40 applied to the shoulder blade, and having a patch 122 
of the seventh embodiment 120 applied to the back of the 
neck. FIG. 17 shows a human arm having a patch of the 
first or second embodiments 10, 20 applied to the wrist, 
and a patch of the seventh embodiment 120 applied to the 
forearm. The patches are applied to skin over muscles or 
joints subject to injury when subjected to vibrational 
forces. The elements, such as step members, extension 
member and wing sections of the vibration dampening 
devices, that have freedom of movement help to dampen 
vibrations from continuing to travel longitudinally along 
the soft tissue and musculature beyond the device 
[0065] In any embodiments of the invention, ends of the step 
members or wing sections or extensions were stated to 
have freedom of movement with respect to the patch. By 
"freedom to move" or "freedom of movement" is meant 
that an extending end of a step member or a wing section 
or extension may flexibly oscillate upwards and down- 
wards or closer to and farther from the human body part 
or human skin to which the patch has been adhered. It is 
this relative freedom of movement of a distal end of a 
step member, or a wing section or an extension or other 


peripheral portion from the adhered portion of the patch 
that will apply a counter force to dampen vibrations based 
on Hooke's law (F=k*x) where k (force constant) is from 
0.1 to 5 pounds/inch and x is the displacement distance 
moved by the end of a step member or wing section or 
extension. 

[0066] A preferred thickness for the patch of the various embod- 
iments is from 0.158 to 2.54 cm (1/16 to 1 inch), and 
most preferably is about 0.31 cm (1/8 inch). Thickness 
may vary depending upon body location for best form, fit 
and function. Preferably, the thickness of the step mem- 
bers 16, 18, 26, 28, 48, 66, 82, and 106 is in the range of 
0.158 to 2.54 cm (1/16 to 1 inch), and most preferably is 
0.317 cm (1/8 inch). Preferably, the thickness of the ex- 
tension members 84, 108 and llO is comparable to the 
thickness of the patch. 

[0067] A preferred thickness for the patches of embodiments 120 
and 130 is from 0.158 to 2.54 cm (1/16 to 1 inch), and 
most preferably is about 0.31 cm (1/8 inch), which in- 
cludes the central portion of the patch as well as the wing 
members. 

[0068] In any embodiments of the invention, when step members 
or extension members are attached to one another or to 


the patch material, preferably attachment is by an elas- 
tomeric adhesive that can stretch when subjected to ten- 
sile force without de-adhering. One adhesive that meets 
these conditions is a VELCRO® adhesive. Other adhesives 
are ALCOTE 532 or 555, available from Rohm and Haas 
Company, Philadelphia, PA. Alternatively, step members 
and extension members may be attached by stitching with 
an elastomeric thread, or by fasteners such as buttons, 
grommets, rivets or staples. 
[0069] Preferably, the patches are formed from a stretchable or 
viscoelastic material, such as neoprene, polyethylene, 
polyurethane or spandex. The patch material may be cov- 
ered with a woven or nonwoven fabric. Suitable materials 
for the woven or nonwoven fabric or covering comprise 
nylon or rayon or DACRON® (trademark of E.I. DuPont de 
Nemours & Company) or GORE-TEX® (trademark of W. L. 
Gore & Associates). Other coverings include blends of 
synthetic and natural fibers, such as cotton, nylon, rayon 
blends. Particularly preferred materials for the patch are 
laminate structures having a viscoelastic material sand- 
wiched between two woven fabric layers, such as polymer 
materials made by Rubberite, including R-1400-N, a neo- 
prene polymer material that has an elongation of 200%, 


4219-NEU, a neoprene polymer material that has an elon- 
gation of 130%, G231-N, a neoprene polymer material 
that has an elongation of 450%, SCE43B, a neoprene/ 
EPDM/SBR polymer material that has an elongation of 
150%, ENSOLITE IV2, a neoprene/PVC/Nitrile polymer ma- 
terial that has an elongation of 100%, and HYPUR-CE T- 
0805, a polyurethane polymer material that has an elon- 
gation of 100%. One particularly preferred material, R- 
1400-N, is a viscoelastic material sandwiched between 
two woven fabric or covering layers to form a laminate 
structure. This preferred material for the patch has a den- 
sity in the range of 7 to 15 pounds per cubic foot, a ten- 
sile strength from 40 to 80 psi, a minimum elongation of 
100%, and a compression deflection at 25% of from 3 to 
10 psi. 

[0070] Preferred stretchable or viscoelastic materials for forming 
the patch have the following properties as set forth in Ta- 
ble I: 

[0071] Table I 


[0072] 


Physical property 

Unit of Measure 

Range 

Compression deflection @25% 

psi 

3 to 10 

Density 

Lbs/ft ^ 

7 to 15 

Tensile Strength 

psi 

40 to 80 


Plnnnatinn ^minimi im tn mAvi- 

^l^^l I^CIU^^I 1 ^1 1 III III 1 lUI 1 1 WJ 1 1 IdAI 

mum) 

% 

1 no tn 4*10 

Temperature range 

°F 

-70 to +250 

Force constant (k=F/x) 

Lbs/inch 

0.1 to 5.0 


[0073] The force constant of a step member or extension mem- 
ber may be varied by using different material to construct 
tlie member, or by varying the thicl<ness or sliape of tlie 
outer periphery of the member. As one example, the force 
constant (k) of the material selected for step member 26 is 

2 

from 0.5 to 2 lb/in , whereas the force constant (k) for 
the material selected for extension member 28 is from 2 

2 

to 3 lb/ in , and that of the patch base 22 is from 3 to 5 

2 

lb/in . As another example, the force constant (k) of the 
material selected for step member 26 is from 0.5 to 2 lb/ 

2 

in ,. whereas the force constant (k) for the material se- 

2 

lected for extension member 28 is from 2 to 5 lb/in 
[0074] Use of materials with different force constants for the step 
members, wings and/or extensions allows the vibration 
dampening device to better respond to vibrations having 
different frequencies and amplitudes. Alternatively, form- 
ing step members or extension members with nonuniform 
thickness can change dampening performance. For exam- 
ple, step member ends may be thicker than other por- 
tions. 


[0075] The vibration dampening patches of the invention are 
passive mechanical vibration dampening devices. Vibra- 
tions in musculature and soft tissue generally have fre- 
quencies from less than 1 to about 500 cycles per second 
(Hz) and amplitudes from less than 1 mm ( e.g. , in muscu- 
lar areas) to over 25 mm ( e.g ., in fatty soft tissue areas). 
Generally, as frequencies increase to over 2000 cycles per 
second, the amplitude of the vibrations will decrease. Un- 
der a shock event, vibration frequencies in tendons can 
range from 1 to over 2000 cycles per second (Hz). Tissue 
movement in both amplitude and frequency commonly 
leads to pain or injury. The patches counter radially trav- 
eling vibrations by supporting the skin and soft tissue in 
an area. The patches in combination with step members 
and/or wing sections best counter longitudinally traveling 
vibrations. When the longitudinal vibration meets the vi- 
bration dampening patch, the ends of the step members 
or the extension members, or the wing sections, or any 
combination thereof, may move freely to apply counter 
forces opposite to the vibration amplitude to help restore 
the skin and tissue to the pre-shocked position. That the 
ends of the step member (or wing sections) extending 
from the periphery of the patch may move freely is an im- 


portant feature of these embodiments of the invention. 
Under Hooke's law, the restoring force F is calculated as 
F=k*x, where k (force constant) is from 0.1 to 5 pounds/ 
inch and x is the displacement distance moved by the end 
of the step member. The step members thus apply a 
restoring force to counter the longitudinal and/or radial 
vibration. 

[0076] For example, if step member movement induced by vibra- 
tion is translated to be linear movement (x) of 0.1 inch, 
and the k value for the wing material is 2 pounds/inch, 
then the restoring force F is calculated as 2 pounds/inch 
times 0.1 inch or 0.2 pounds-force. If the vibration 
dampening device has two ends of a step member ex- 
tending from a patch, and if the step member ends have 
equivalent k value, the restoring force F is 2 times 0.2 
pounds-force or 0.4 pounds-force. If the two step mem- 
bers having ends extend from both sides of the patch, 
such as shown in FIGs. 2 and 3, the restoring force F is 
doubled to 0.8 pounds-force. 

[0077] If multiple step members each formed of a material with a 
different modulus of elasticity (and thus different force 
constant) are used in combination, a variety of restoring 
forces to counter longitudinal vibrations are applied. Un- 


der Hooke's law, within the elastic limit, deformation pro- 
duced is proportional to the stress. 
[0078] The invention has been illustrated by detailed description 
and examples of the preferred embodiments. Various 
changes in form and detail will be within the skill of per- 
sons skilled in the art. Therefore, the invention must be 
measured by the claims and not by the description of the 
examples or the preferred embodiments. 


